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HE photograph on the cover of 

this issue of THe Am Line Pn or 
was taken during the early stages of 
the ALPA evaluation of the Lockh. -d 
Electra. Phases one and two of the e- 
port made by the committee are in 
printing. 

Seen in the picture, from left to ri: ht, 
are Ed Taffee (NAL), Rudy Tho en 
(Lockheed), Ed Bechtold (EA), 
Charles Merce (Lockheed), Aucust 
Place (BNF), Carl Eck (ALPA), Ed 
Weber (AAL), Henry Dreyer (WAL), 
L. H. Mouden (BNF), Jack Real 
(Lockheed), Roy Wimmer (Lockheed) 
and John Stockdale (Lockheed). 

During an evaluation, the commiitee 
inspects the airplane from the line 
pilot’s point of view .. . flight evaluates 
the plane for performance and flight 
characteristics, and later service evalua- 
tion continues to determine levels of 
safety in line use. 

The inspection goes into levels of the 
cockpit layout, fail safe concepts, emer- 
gency procedures, an inspection of the 
components and an analysis of specifi- 
cations. The flight demonstration de- 
termines the plane’s performance and 
ability to meet operational require- 
ments, and service evaluation to further 
develop the plane’s safety and eco- 
nomy under actual flight conditions. 

The objective of the ALPA participa- 
tion in the evaluation of new airliners 
is to explore the “make-up” and flying 
characteristics of the planes from the 
line pilots point of view, bearing in 
mind a pilot’s requirements for doing 
his job efficiently and consistently with 
safety. 

The committees provide manufac- 
turers, air line operators, government 
representatives and other air line pilots 
with an opportunity to utilize the co- 
ordinated viewpoint of a representative 
group of active air line pilots for the 
common benefit of all in designing and 
building new, modern airliners. 

Since the ALPA began aircraft evalu- 
ation in 1945, evaluations have been 
made on the Convair 240 and 340, 
Martin 202 and 404, Lockheed 1049G 
and 1649A, Douglas DC-7 and DC-’C, 
Fairchild F-27, Boeing 707-120 and 
Electra. Douglas DC-8 and Convair 
880 evaluations are expected to € 
completed in the early fall. 
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There Is Nothing To Support Age Restrictions For Jet Pilots, Says The Author, Who 
Points Out Integrated Teamwork On Flight Desk Is Key To Successful Operations 


Medical Aspects Of Civil Jet Air 


Transport Operations 


‘HIS report covers the civil opera- 
tion of Comet jet aircraft over a 
period of eight years, beginning with 
the Comet I, continuing with the IIE, 
to the present day with the faster long- 
range, more powerful version, the 
Comet IV, with which British Over- 
seas Airways Corporation will begin 
trans-Atlantic operations very shortly.* 
With the exception of the intermission 
in flying following the misfortunes of 
ne years ago, the experience covers 
ide range of operations over land 
sea in tropical and temperate cli- 
ates, with all the problems, limita- 
s and opportunities, which are pre- 
nted in civil air transport. 
he operating characteristics of the 
et IV are recapitulated briefly. 
n the British Overseas Airways Corporation, 
n Airport, London, England. Dr. Bergin is 
line’s chief medical officer. 


ented September 25, 1958 at the Third Eu- 
Congress of Aviation Medicine, Louvain, 
n. 

AC began jet aircraft passenger service be- 
London and New York on Oct. 4, 1958.— 
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By Kenneth G. Bergin 


M.A., M.D., D.P.H., F.R., A.E.S. 
From Tue Journat OF Aviation MEDICINE 


Faster cruising (530 mph) is usually 
carried out at about 33,000 feet and 
slower cruising (480 mph) at about 
40,000 feet, the average speed being 
approximately 500 mph. The design 
maximum cabin differential pressure 
of BOAC’s Comet IV is 8.75 pounds 
per square inch. This ensures a cabin 
altitude of approximately 4,250 feet 
at an actual altitude of 33,000 feet and 
a cabin altitude of approximately 
6,600 feet at an actual altitude of 
40,000 feet. 

Following on the Comet, BOAC will 
be operating the Boeing 707, followed 
at a later date by the Vickers VC.10, 
which, in its high density configura- 
tion, will carry 150 passengers non- 
stop for 4,000 miles at about 40,000 
feet and a speed of 550 mph. It must 
be remembered that operating charac- 
teristics are influenced by the fact that 
civil air operations are, in some re- 
spects, more complicated than military 
because among other things, of the 


wide cross section of passengers car- 
ried. 

Basically the Comet has a number 
of features to recommend it to flying 
staff and passengers alike. It is large- 
ly vibration-free, the noise levels for- 
ward of the engine tail pipe exits are 
relatively low, the aerodynamics are 
good, and its response to the controls 
sensitive. As a result of its freedom 
from vibration and its high forward 
speed, vertical accelerations are more 
noticeable, the threshold stimulus being 
low. The landing characteristics are 
good, and it is a docile aircraft in com- 
petent hands, As a result, morale of 
staff flying these airplanes is high, as 
is confidence in the airplane and its 
inherent airworthiness. 


Characteristics Of Pilots 
A previously held conception that 
pilots for jet aircraft should be of the 
fighter pilot mentality has been proved 
to be misguided and, by the same 
token, any arbitrary age limit of those 
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TIME OF USEFUL CONSCIOUSNESS FOLLOWING 
RAPID (10 SEC.) DECOMPRESSION FROM S000 FT. 


TIME IN SECONDS 


(AIR BREATHING) 








competent to fly is not supported by 
experience. In this connection it is 
important to remember that while re- 
action time may be slower in an older 
person, in the final analysis of reaction 
to conditions due weight must be given 
to the value of experience in any set 
of circumstances—the older and more 
experienced pilot carrying out his task 
with an economy of thought and ac- 
tion which is not available to his less 
experienced colleague. In this context, 
it is important to remember that con- 
version to any new aircraft is not easy 
for certain persons by reason of the 
complexity of techniques and learning 
required, to which jet aircraft are no 
exception; similar restrictions apply, 
however, to conversion to any different 
type of aircraft. It is important to 
stress here that the problems inherent 
in civil flying are fundamentally dif- 
ferent in many ways from those met 
with in military operations. Experi- 
ence has shown that failures in train- 
ing are not confined to the higher age 
group. 

Other characteristics are of impor- 
tance. The pilot must be adaptable and 
prepared to adopt new techniques. He 
must be mentally alert; he must be 
more than usually ready to think and 
plan ahead and, most important, he 
must be prepared to be a fully work- 
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ing crew member. Integrated team 
work on the flight deck is the key to 
successful jet operations. A_ pilot’s 
reaction times must be swift because 
he is working to a much shorter time 
scale and his instrument flying must 
be exceptionally good as instrumental 
approaches call for precision and ac- 
curacy. In this connection the im- 
portance of careful pre-flight training 
and flight stimulator work must be 
stressed. It was found that pilots who 
had concentrated conscientiously on 
these aspects prior to actual flying 
training made much quicker progress 
than those who did not. It is almost 
unnecessary to add that the physical 
standards required are as high as those 
required for any commercial pilot’s 
license, but no special features apply. 


Decompression 

Decompression arises when there is 
any failure in the integrity of the 
fuselage or equipment associated with 
pressurization. Explosive decompres- 
sion results in complete disintegration 
of the aircraft structure, is an irre- 
trievable disaster, and need not be 
further considered. Rapid decompres- 
sion, namely an equalization of the 
cabin pressure with the ambient atmo- 
spheric pressure, refers to an incident 
lasting between two and ten seconds 
brought about by a failure which is 


not catastrophic to the continued flig xt 
of the airplane. 

When this takes place, a number >5f 
other things occur, the severity of ea -h 
depending on the actual altitude at 1¢ 
time of the incident: 

® A mist of condensation will il] 
the aircraft. 

© There will be varying degrees of 
hypoxia leading to anoxia. 

© There will be a marked lowe: ng 
of temperature. 


The time in which oxygen lack | ads 
to diminished sensibility, unconsci us- 
ness and ultimately death, depends di- 
rectly on the degree of hypoxia in- 
duced which, in turn, depends on the 
altitude at which the decompre:s ion 
occurs. Relevant figures in this con ec- 
tion are indicated in Figure 1. ix. 
perience has shown that even with 
appropriate indoctrination and tr iin- 
ing, several seconds may elapse be ore 
full realization of what has occured 
takes place. There will subseque tly 
be about five to twenty seconds for 
appropriate remedial action to be ta- 
ken, according to the altitude at which 
the incident occurs. 

From these facts, the following train- 
ing and operational requirements are 
shown to be desirable: 

Thorough indoctrination of all air- 
crew in certain aspects of aviation 
physiology including lectures on physics 
of the atmosphere, the physiology of 
respiration, effects of decompression, 
and use of oxygen equipment, with 
particular reference to: (1) the physi- 
ological effects of altitude; (2) the ef- 
fects of sudden decompression, includ- 
ing anticipated times of useful con- 
sciousness; (3) expansion of gases; (4) 
exposure to severe cold; (5) emergency 
procedures by operational and cabin 
staff in the event of decompression; (6) 
decompression sickness; and (7) otitic 
barotrauma. 

Instructional films on the subjects 
outlined above, the use of oxygen and 
the effects of decompression and 
anoxia. 

Demonstrations of the effects of 
rapid decompression by means of a de- 
compression chamber with candidates 
observing the effects from outside the 
chamber, without being subjected to 
actual decompression themselves. 

Instruction in the effects of decom- 
pression, including pains in ears and 
sinuses, with discussion as to remedial 
measures. 


Oxygen Requirements 
The following specific conditions 
must be considered: 
>» Normal flight—state of readin ss 
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—In view of the shortness of time 
available should rapid decompression 
occur, it is essential for the safety of 
the aircraft that oxygen should be im- 
mediately available for the pilot, co- 
pilot and other flight crew members in 
varying degree. All decisions of this 
so": must be a calculated risk and 
options vary between (1) the pilot be- 
on oxygen the entire period of 
flight; (2) the pilot and copilot 
be:1g on oxygen at all times when the 
ir raft is over 25,000 feet; or (3) oxy- 
for the pilot, copilot and other 
members being instantly available 

n required. The regulations in op- 

on in any organization are, in part, 
rned by the degree of flight disci- 

» and the intelligent co-operation 
ich matters which can be expected 

1 the crew concerned. In the case 

‘e the method of having the oxy- 
“instantly available” is adopted, 
criterion by which this must be 

ed is if the mask can be applied 

1e Operative position in a matter of 
more than two seconds. This does 
nean removing it from an adjacent 

; and fixing it in position on the 

In such cases it hangs from. the 

ct’s headset by a specially construct- 
harness allowing almost instanta- 

is application. One pilot is breath- 
»xygen at all times when the pres- 
altitude is in excess of 25,000 feet. 

In Emergency—This is the period 
ediately following a rapid decom- 
sion up to the time when descent 
been completed to a safe oxygen 

, namely a maximum of 10,000 
This time will vary with the 
rgency descent characteristics of 
aircraft. For this period, 100 per 
oxygen should be available for 
crew members, including portable 
‘about sets for the catering staff. 

In addition, 100 per cent oxygen should 
be available for all passengers, includ- 
ing two outlets per toilet where a 
mother and child may be at one time. 
On such an occasion, automatic 
barometric presentation is very desir- 
able and .is the policy adopted by 
BOAC, a mask of simple design falling 
in front of each passenger and being 
available for immediate application if 
the cabin altitude exceeds 14,000 feet. 
At the same time a distinctive audible 
warning of decompression should be 
provided in the cockpit for the im- 
meciate warning of the operational 
crew members. In this connection it is 
necessary to stress the importance of 
appropriate briefing of passengers as to 
this occurrence so that they are not 
alar' ed, but reassured as to the meas- 
ures ‘aken for their safety should such 
an i-cident occur. At the same time 
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as the briefing for emergency drill is 
conducted it should be clearly pointed 
out to them what decompression 
means, what phenomena may occur, 
and that the equipment described is 
provided for their safety and comfort. 
If properly used, it could be life-saving 
or at the least very advantageous to 
health and comfort. 

> Post-decompression flight— 
Should decompression occur in the 
worst possible stage of an aircraft's 
flight, namely, at its greatest altitude 
and at the point of no return over a 
long over water flight, it will be nec- 
essary, after the pilot has brought the 
aircraft down to safe oxygen levels, to 
replan the flight to the nearest airport, 
at the altitude at which the aircraft 
will have to fly if it is to reach its 
destination with fuel available, bear- 
ing in mind that jet engines operate 
much more economically at higher al- 
titudes. This decision must and can 
only be based on engineering and oper- 
ational considerations rather than 
medical ones, however vital the latter 
may be. A typical post-decompression 
flight plan is illustrated in Figure 2. 
It may well be that post-decompression 
flight has to be carried out between 
18,000 and 23,000 feet at which alti- 
tude symptoms of hypoxia and anoxia 
would be experienced by the majority 
of passengers, quite apart from the 
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diminished efficiency which would be 
experienced by the pilot and other 
flight deck members. Oxygen should 
thus be available for the flight crew 
for the entire period of the post-de- 
compression flight and for an agreed 
percentage of passengers. It is very 
difficult to come to a decision as to 
the amount of oxygen which should be 
available for passengers, because if ex- 
treme measure were taken the weight 
penalty could be so great that no pas- 
sengers would be carried. Furthermore, 
it can confidently be assumed that a 
reasonable proportion of passengers, if 
they remain quietly seated, would not 
require oxygen at all and in any case 
aircraft are rarely filled to 100 per cent 
of their maximum load factor in the 
highest density configuration. Unless 
and until all such requirements become 
mandatory it will be the responsibility 
of each air line to provide such oxygen 
as it feels morally bound to do to 
meet the exceedingly rare combination 
of such an event occurring at the 
worst possible time and height with 
the maximum number of passengers in 
the greatest density configuration. 


> Equipment in Comet Aircraft— 
A pressure-demand system is fitted for 
the flight crews. During descent from 
40,000 to 15,000 feet at an emergency 
rate of 7,000 feet per minute, the aver- 
(Continued On Page !4) 








POST DECOMPRESSION FLIGHT 
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The Last Resort Point Is Not A Return To 
The GO-NO-GO Procedure, But Is The... 


Point Of Decision 


reneencenecenneas, 


By L. K. Collins 


Performance Engineering Branch, SAC 
Combat Crew 


O GO or not to go has always 

been the $64,000 question. The 
problem is why and when should the 
normal “go” situation change into an 
“abort” situation. 

The procedure for monitoring and 
checking takeoff performance has per- 
haps been more controversial and has 
undergone more changes than any 
other phase of operating an aircraft. 
Various methods of computing a deci- 
sion point, or points, have been used—- 
none of them entirely satisfactory. In 
January of this year, SAC adopted a 
single point decision procedure to re- 
place the go-no-go concept. This meth- 
od was approved by ARDC for publi- 
cation in flight handbooks. 

As experience progressed, however, 
it became apparent that even the 
single point decision procedure as 
simple as it was, left an undesirable 
area. This was that portion of the 
takeoff roll beyond the decision point 
but prior to the max refusal point 
where an aircraft could still be stopped 
in event an emergency arose after the 
decision point. 

Before going into the new procedure, 
let us flip back the pages and look at 
the reasons for abandoning the go-no- 
go method. 

It was the practical aspects of the 
go-no-go procedure rather than any 
engineering inaccuracy or incomplete- 
ness that persuaded SAC to change to 
a different procedure. In three years 
of operation several serious accidents 
and near-accidents resulted from pilots 
attempting to abort takeoff using the 
go-no-go procedure. Most of these ac- 
cidents and incidents probably would 
not have happened if the pilots had 
elected to aggressively continue take- 
off. Something had to be done to put 
more emphasis on the “go” side of the 
picture. 

Stated simply, the go-no-go concept 
provided two points during the takeoft 
roll where the decision could be made 
to go or abort. One was at or just 
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short of the last position from which 
the aircraft could possibly be stopped 
on the runway (go-no-go point), and 
one was 2,000 feet short of this point 
(acceleration check point). The flight 
handbooks instructed that the takeoff 
should be aborted if an engine failure 
or similar emergency occurred before 
reaching the go-no-go point, or if the 
speed was below that allowable at the 
go-no-go point. This system was fine 
theoretically, but actual experience 
proved the go-no-go point was too late 
in the takeoff roll to be used for any- 
thing but a “last resort” type refer- 
ence point. In other words, if the pilot 
were to initiate an abort at or near 
this point, he could not be fully as- 
sured of stopping safely. There were 
a number of reasons for this, such as 
failure of the brake chute to operate 
properly, improper wheel braking, 
variable pilot reaction time, different- 
than-planned runway surface condi- 
tion, and last but not least, erroneous 
calculation of the go-no-go point and/ 
or speed. 

It must be remembered that the 
maximum refusal speed on which the 
go-no-go point was based assumed the 
maximum stopping capability of the 
aircraft and associated braking devices. 
The acceleration check point, on the 
other hand, was usually too early 
(speed too low) in the takeoff roll to 
yield a good indication of takeoff per- 
formance. 

Experience revealed two other im- 
portant factors which greatly influ- 
enced the design of the single point 
decision procedure. These factors were 
(1) a jet engine practically never fails 
during takeoff, and (2) critical field 
length is normally less than runway 
length, thereby making it possible to 
safely continue the takeoff even in the 
event of engine failure relatively early 
in the takeoff roll. 


Pilot's Judgment 
The undesirable feature of the single 
point decision procedure was that after 
passing the decision point the pilot was 


committed to continue the takeo Tf 
even though under some conditions t! 
subsequent loss of an engine, or simi] 
emergency, could make it impossil 
to complete the takeoff. In oth 
words, it denied the pilot his use 

judgment in re-evaluating his decisi 
in the event of an emergency whi 
could arise during a period when : 
aircraft could still be safely stopp: d. 
In order for the pilot to be able to 
properly re-evaluate his decision d: r- 
ing this period, the takeoff monitor ag 
procedure must provide the last pc nt 
from which the aircraft can possi ly 
be stopped on the runway. 


en eee) 
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New Procedure 

The new procedure provides his 
point. It is called the “last re-ort 
point” and is the marker at or ust 
short of the maximum refusal distance. 
As its name implies, the last resort 
point is to be used only when evaluat- 
ing an extreme emergency and is not 
to be used as a speed check point. This 
means that only if an emergency war- 
ranting an abort occurs at or near the 
last resort point will stopping be 
critical. 

The new procedure, then, is the 
single point decision procedure with 
the last resort consideration added. It 
utilizes a single fixed point on the run- 
way at which the speed check (per- 
formance check) and, normally, the 
decision to continue or abort the take- 
off are made. 

This point is called the “decision 
point,” and is the marker nearest to 
one-third of the runway length from 
the starting end. 


This means that on SAC runways 
the decision point is the third marker 
from the starting end of all runways 
less than 11,000 feet in length and the 
fourth marker from the starting end 
on all runways 11,000 feet and longer. 
The fact that it is a fixed point on any 
given runway greatly simplifies the 
computations necessary before takeoff, 
thereby reducing the possibility of 
error. 

The speed required at this point is 
the “decision speed” and is determined 
very simply from the data presently 
in the flight handbook. The speed tol- 
erance is applied to the decision speed 
as previously with the go-no-go speed. 
If any emergency develops before pass- 
ing the decision point, or if the decision 
speed is not attained upon reaching 
the decision point, the takeoff should 
be aborted. 

If an emergency develops after p“ss- 
ing the decision point, the pilot must 
be prepared to quickly evaluate he 
emergency and then decide whethe: to 
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continue or abort the takeoff. To prop- 
erly re-evaluate the situation, the pilot 
should be keenly aware of how the 
air-raft’s stopping capability becomes 
more critical (and less reliable) as it 
progresses from the decision point 1o 
the last resort point. He should also be 
aw ire of the aircraft’s ability to con- 
tine after an engine failure. This, of 
course, depends on the relationship of 
the critical field length to the runway 
lable. 1f the critical field length is 
2 med equal to the runway length, 
earliest point that an engine could 
and the takeoff be safely continued 
Id be at the last resort point. If 
runway length is greater than the 
cal field length, an engine could 
prior to the last resort point with- 
jeopardizing the aircraft’s ability 
ifely continue the takeoff. 
must be emphasized that there is 
one point at which thrust and 
eed are measured. This is at the 
sion point. The last resort (stop- 
point is not provided as a fur- 
check on performance but rather 
rovide a known max performance 
ping capability after the decision 
t. The point is deliberately called 
resort” because it implies that 
ything must work properly to get 
machine stopped in the remaining 
way. 
One Variation 
[his new procedure is illustrated in 
Fig. 1, which shows a typical speed- 
distance profile of a takeoff. The rela- 
tionship of the decision point to the 
last resort point can be seen. The de- 
cision speed tolerance, which is avail- 
able because the runway available is 
greater than the critical field length, 
would reduce the decision speed shown 
but for presentation purposes it was 
not applied. The non-critical stopping 
performance required from’ the deci- 
sion point and the critical stopping 
performance required from the last re- 
sort point are clearly indicated. The 
ability to continue after an engine fail- 
is also shown. 
\s with most other procedures, there 
noteworthy variation. The varia- 
here is for the B-47 aircraft at 
weight below 140,000 pounds. At 
very light weights it is likely that 
B-47 stopping capability will be 
al if a decision were made to 
at the decision point outlined 
. This is because of the relatively 
speeds attainable and the rela- 
poor stopping characteristics of 
}-47 aircraft. Therefore, the deci- 
oint for B-47 aircraft at gross 
ts below 140,000 pounds is at the 
foot marker. This sounds like an 
unr sonably early decision point 
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until you look in the flight handbook 
and find that even under the worst 
temperature and altitude conditions 
the five-engine takeoff distance at 
140,000 pounds gross weight is only 
7,700 feet. 

Selection of the marker nearest the 
one-third runway point as the decision 
point was made after a thorough anal- 
ysis of the accelerate-stop character- 
istics of the B-47, B-52 and KC-135 
aircraft. Within the requirements of 
standardization and simplicity, it is the 
point most applicable to all three air- 
craft. It fulfills a basic requirement in 
that the ability to stop is not critical 
in the event the decision is made to 
abort the takeoff. 

Until the decision point is passed, 
safe stopping capability is assured un- 
der normal, dry runway conditions, 
even if the brake chute fails to deploy. 
In fact, this was the primary criterion 
on which selection of the decision point 
was based. 

Stopping capability from the deci- 
sion point may be marginal, as before, 
on wet or icy runways at light gross 
weights and/or low temperatures and 
field pressure altitudes; but under these 
conditions there will be little likelihood 
of an abort at the decision point be- 
cause of the decision speed tolerance 
allowable. At the decision point the 
computed decision speed will be suffi- 
ciently high to give a reliable indica- 


tion of how the takeoff is progressing. 
It will seldom be less than 105 to 110 
knots indicated for the B-47, B-52, 
and KC-135 aircraft. 

It must be fully understood by mul- 
tijet crewmen that this procedure is 
not a return to the go-no-go method. 
The difference is simple but extremely 
important. Using the go-no-go system, 
crews used that point as a further 
check of performance before they 
made any plans to stop. History proved 
this was too late in the game to con- 
sider stopping except under critical 
conditions that precluded takeoff. The 
new system provides a point for mak- 
ing this decision earlier; and only in 
the event factors affecting takeoff 
should change after this point should 
a stop consideration be entertained. 

Another point also becomes crystal 
clear: indecision or an improper de- 
cision can kill you as quickly as a poor 
procedure. When you line up for take- 
off be thoroughly familiar with the 
factors that affect both continuing 
takeoff or aborting takeoff so that you 
can arrive at a positive and proper 
decision at any point in the roll. Be 
sure your copilot is equally familiar 
with these factors and will help, not 
hinder, your actions. Decide from the 
performance of your aircraft what you 
must do, then aggressively pursue that 
course of action with everything at 


your disposal. 
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This Is What Hail Did To A Plane : : ; 


A Study Of Damage Caused 
By Atmospheric Phenomena 
And Means Of Reducing It 


ILOTS who handle heavy aircraft in weather are fa- 
miliar with the danger of atmospheric phenomenon 
acting on an aircraft as it moves through the air. 

Most experienced air line pilots have been seated in “the 
front office” with St. Elmo’s fire dancing across the ship’s 
windshield. He has glanced out of the side window and has 
seen two propellers which look like Fourth of July pin- 
wheels. Then, turbulence! He reduced engine power and 
began the battle to maintain altitude and airspeed. There 
was a blinding flash, an explosion, and the cockpit was 
filled with the smell of ozone. A lightning strike! He auto- 
matically checked for damage. He was flying his aircraft 
in a thunderstorm, or a cumulo nimbus cloud. 


Questions The Pilot May Ask 

The pilot probably asked himself many questions during 
this flight. What damage did the lightning strike do to his 
aircraft? He may remember the airplane has an accelera- 
tion limit load factor of +2.5g and a negative limit load 
factor of —lg. Have these limits been exceeded? If so, 
what effect did it have upon his airplane? Can turbulence 
force an aircraft to the ground? 

Atmospheric phenomenon: thunderstorms, water-spouts, 
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. . « This ls What Lightning Can Do 


tornados, and clear air turbulence are hazards to aircraft 
in flight. People who are in the aviation business should 
understand what damage these phenomenon can cause 2nd 
what means may be employed to reduce the damage. This 
is the purpose of this paper. 

My investigation has necessarily been limited. It is 
limited to air carrier aviation operating fixed-wing aircr »ft 
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with a gross weight of 12,500 pounds 
or more. I’ve considered accidents of 
aircraft in flight between terminals and 
omitted accidents of aircraft in the 
process of takeoff and landing. 

‘he study revealed that all of the 
accidents were caused by lightning, 
tu:bulence, or hail. Civil Aeronautics 
Board records show that the greatest 
nunber of accidents reported were 
ca sed by lightning. Lightning damage 
w:3 minor, consisting of burned holes 
or damaged radio equipment. Turbu- 
ler ce was more serious and was a fac- 
to inthe destruction of seven aircraft 
du ing the past five years. Hail dam- 
ag consisted of cracked windshields, 
bet in sheet metal skin, and holes in 
fa>ric surfaces. 


What The Record Shows 
uring the five year period from 
1°53 to and including 1957, the rec- 
or’s of the Civil Aeronautics Board 

showed the following: 

» Total air carrier accidents 
» Total air carrier accidents 
aused by atmospheric 
yhenomenon 68 

» Percentage of total accidents 

aused by atmospheric 

yhenomenon 18.7% 

About one-fifth of the air carrier ac- 
cidents were caused by atmospheric 
phenomenon. Fifty of these were 
caused by lightning, sixteen by turbu- 
lence, and three by hail. I was sur- 
prised to find that lightning caused 72 
per cent of the accidents of this kind 
during the period studied. 

What is lightning? “Generation of 
strong electrical gradients is a charac- 
teristic phenomenon of thunderstorms. 
When the gradient exceeds a certain 
critical value, a crash discharge oc- 
curs.”? This discharge is lightning. 


Effects Of Lightning 

Eighty-one aircraft received light- 
ning strikes during the period of 1952 
through and including 1956, and thir- 
ty-seven of these aircraft had radio 
juipment damaged. Radio equipment 
robably presents a path of least re- 
istance for lightning. A _ lightning 
trike should alert a pilot to the pos- 

ibility of radio damage. 
Lightning causes aircraft compasses 
| electrical instruments to malfunc- 
tion. In 1952, a Pan American airliner 
orted that a lightning strike caused 
» fire warning to come on, on all 
r engines. Investigation showed no 
lence of fire. Reports of compass 
rs of twenty to forty degrees were 
etimes experienced after a light- 
; strike. In one case, parts of the 


346* 


“ss Alaskan air carrier accidents. 


A The Thunderstorm, United States Department 
ot mmerce, p. | 


Fr>avary, 1959 


aircraft were magnetized causing the 
magnetic compass to give erroneous 
readings. 

Airframe damage resulted in fifty- 
one of the eighty-one lightning strikes 
studied. Wings, rudder, elevators, and 
ailerons were damaged more often than 
the fuselage. Out of the fifty-one light- 
ning strikes thirty-three caused dam- 
aged control surfaces. As an example, 
the aileron lead balance weights were 
melted by lightning in 1953. A Sea- 
board and Western Airliner reported 
a skin hole ten by four inches on top 
of the left wing of a Constellation 
after a lightning strike. 

I could find no evidence of an air- 
craft being destroyed by lightning. 
This is probably because the aircraft is 
well bonded and the skin—being a 
conductor—acts as a shield and simply 
allows the electrical discharge to flow 
around it. St. Elmo’s fire or corona 
discharge is more common and is 
harmless. It is caused by solid precipi- 
tation forms striking the aircraft which 
induces a charge. When this charge 
becomes great enough at points of con- 
centration such as propellers, nose, and 
wing tips, it causes a continuous dis- 
charge. The aircraft charge may act 
to strengthen the electric field in the 
cloud and can result in a crash dis- 
charge. This may be why some people 
can predict when a discharge will oc- 
cur by the amount of St. Elmo’s fire 
present. 


Reducing Lightning Strikes 

We could avoid lightning by avoid- 
ing thunderstorms. However, an air 
line pilot sometimes finds it impossible 
to do this. When thunderstorms are 
unavoidable, lightning strikes may be 
reduced by the following: 

> First: Avoid areas of rain by using 
airborne radar to circumnavigate it. 
“The electric field associated with a 
thunderstorm is weakened outside the 
cloud and reaches its maximum inten- 
sity in the main area of the cloud.”? 

>» Second: Make every effort to 
avoid thunderstorms which are ap- 
proaching the mature stage. Tempera- 
ture of —21°C are required before 
initiation of lightning. “The maximum 
cell height, the minimum temperature 
at the cloud top, and maximum light- 
ning frequency occur together.”* 

>» Third: Avoid altitudes of 12,000 
feet or above. The Thunderstorm Proj- 
ect reported the greatest number of 
strikes at 15,000 feet, and the highest 
gradient was measured at 12,900 feet. 


Turbulence 
Turbulence is a sequence of vertical 


2. Ibid., p. 85. 


or horizontal motions of air. Two 
classes of air motion are draft or sus- 
tained currents and gusts which are 
irregular variations within a draft. 
Turbulence is caused by the following: 


® In cumulus buildups, it is caused 
by buoyancy forces created by temper- 
ature and density differences within an 
air mass. 


® Strong wind over mountains cre- 
ate mechanical lifting and turbulence 
which may or may not be accompanied 
by clouds. 


© Often cumulus clouds are asso- 
ciated with fronts; however, if the air 
mass is dry, clear air turbulence may 
exist. 


® Clear air turbulence is often as- 
sociated with the boundary zone of a 
jet stream or with an overriding wind 
of different direction and/or velocity. 


Effects Of Turbulence 

During the five year period studied, 
there were sixteen accidents attributed 
to turbulence. This was 23.5 per cent 
of all accidents caused by atmospheric 
phenomenon. Civil Aeronautics Board 
records show seven aircraft destroyed, 
two substantially damaged, and seven 
with minor damage. Where the dam- 
age was substantial or minor, the cause 
was easily established. However, in ac- 
cidents where the aircraft were de- 
stroyed, the cause was difficult to es- 
tablish. 

Evidence indicates that loss of con- 
trol occurred in all cases where aircraft 
were destroyed. This does not neces- 
sarily indicate pilot error due to in- 
strument flying technique. Instead, I 
believe that we have a great deal to 
learn about weather hazards. I found 
only one case where structural damage 
preceded loss of control. This occurred 
in the accident of a C-46 which was 
flown into a severe thunderstorm in 
1953. 

In that accident, the outboard trun- 
nion supporting of the right aileron 
tab motor backed out of the support 
bracket due to inadequate safetying. 
The tab motor then tore loose from its 
bracket and punched through the 
wing. The conditions resulted in a 
tendency of the aircraft to roll, and in 
conjunction with the extreme turbu- 
lence, caused the loss of control and 
subsequent overloading of the wing to 
a point of failure. In February, 1953, 
a National DC-6 crashed after enter- 
ing an area of turbulence and water- 
spouts in the Gulf of Mexico. Civil 
Aeronautics Board evidence indicated 
structural failure before water impact. 


3. Ibid., p. 89. 
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Some Examples 

Five aircraft were destroyed by be- 
ing forced to the ground during the 
period studied. In 1953, a DC-3 flew 
into a severe thunderstorm near Mar- 
shall,;Texas..-Turbulence and gusts 
caused a loss of effective control, and 
the aircraft was forced to the ground. 
In 1954, a CV-240 flew into an area 
of severe turbulence and heavy icing 
conditions in Wyoming. The aircrait 
made a rapid descent and struck the 
ground at a high speed in a near level 
attitude. A few months later a DC-3 
was observed turning toward a thun- 
derstorm at 300 to 400 feet. About a 
mile from the point of penetration the 
aircraft struck the ground in a level 
attitude with a considerable downward 
or sink velocity, in an area where 
severe storm ground damage occurred. 
In another accident, a C-46 descended 
for unknown reasons into an area of 
severe turbulence and heavy ice. The 
aircraft was unable to regain altitude 
and crashed through trees on a moun- 
tain, while in a near level attitude. 

The last accidents of this group 
where loss of control was indicated in- 
volved a C-46 which was reported 
missing near Mobile, Ala., in April, 
1954. Thunderstorm activity with se- 
vere turbulence had been reported in 
the area of the accident. During a 
several month period, parts of the air- 
craft were washed ashore and exam- 
ination of these disclosed no indication 
of malfunction or failure of the air- 
craft or its engines prior to impact. 

The accidents where aircraft were 
destroyed by turbulence range from 
the C-46 in 1953, where the actual 
cause was established, to the C-46 near 
Mobile, where the actual cause may 
never be definitely established. How- 
ever, in each of these accidents, there 
is evidence that turbulence was the 
primary factor leading to ground im- 
pact. 

In all accidents where the aircraft 
received substantial or minor damage, 
passengers were injured. One of these 
accidents involved clear air turbulence. 
In the two accidents where the aircraft 
received substantial damage, the crash 
control system was damaged in one 
and the empennage damaged in the 
other. Air line records have revealed 
cracked wing spars during inspection; 
however, I found no record of a wing 
receiving a permanent set. 


Study of Serious Injury Accidents 
Caused by Turbulence in Flight pub- 
lished by the Civil Aeronautics Board 
was written to show extent and seri- 
ousness of air carrier accidents caused 
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by inflight turbulence. In this report, 
eighteen out of the forty four acci- 
dents reported occurred during visual 
flight rule conditions. This fact shows 
the danger of clear air turbulence to 
passengers and crew. Significant air- 
craft damage rarely occurred in acci- 
dents of this type. ts 


How To Avoid Turbulenc 

Turbulence is often impossible for an 
air line pilot to avoid because there 
are no visual clues to areas of clear air 
turbulence, or because of air traffic 
control. Cumulus cells are often pres- 
ent in stratus cloud layers and can 
only be detected by radar. Turbulence 
may be avoided by the following 
methods: 

» First: Avoid thunderstorms by vis- 
ual reference, airborne radar, or re- 
ports from ground radar stations. 


» Second: Advances in clear air tur- 
bulence prediction and pilot briefing 
may reduce damage caused by clear 
air turbulence. 


» Third: Reduce the aircraft’s air- 
speed to “speed through turbulence,” 
when approaching areas of suspected 
turbulence. 


>» Fourth: When you find it neces- 
sary to enter a thunderstorm, enter it 
at 10,000 feet above the ground or 
less. 

» Fifth: Don’t fly into “light spots” 
or “greenish hued” regions in a thun- 
derstorm. These are regions of severe 
turbulence and hail. 


The problem of aircraft displace- 
ment by a draft from an assigned alti- 
tude is understandibly a very serious 
one. Especially in high density traffic 
areas where there is the danger of 
mid-air collision. “Displacement de- 
pends upon draft width and speed and 
the aircraft’s airspeed. For an aircraft 
flying at 180 miles per hour, the dis- 
placement is not likely to exceed 2000 
feet although displacement of 5000 feet 
may occur.” I found reports that air- 
craft may be carried down below two 
thousand feet above the ground where 
a downdraft’s maximum width 1s 
reached. This condition would force 
a pilot to take corrective action to 
combat the draft which could result 
in an inadvertent stall close to the 
ground. 


A downdraft containing heavy rain 
spreads out as it approaches the 
ground, as would a jet of water 
directed toward a flat plate. Measure- 
ments by the Thunderstorm project in- 
dicated significant downdrafts may ex- 
ist at altitudes of less than 1,000 feet 


1. The Thunderstorm, United States Department 
of Commerce, p. 137. 


above the ground. Under a conditicn 
of this kind an aircraft can be force j 
to the ground. “The only place whe = 
downdrafts below the cloud base ‘s 
likely to have a speed great enough o 
be hazardous to airplanes is in te 
main core.”? Therefore, heavy ra‘n 
areas near the ground should be avoi |- 
ed by visual reference or by usi g 
radar. 
Hail Damage 

Hail is a serious hazard in thund: -- 
storm flying. Although only three ; :- 
cidents caused by hail were repor: -d 
during the period studied, I am si re 
many similar accidents occured dur 1g 
the period. Hail damage to aircr :ft 
consisted of dented sheet metal sin 
and a cracked windshield. 

The formation of hail requires la:ge 
quantities of water and strong updrafts 
to delay the fall of hail nucleus, long 
enough for it to acquire a heavy coat 
of ice. Therefore, hail usually occurs 
during the mature stage of a thunder- 
storm. 

Hail may be avoided by circumnavi- 
gation of regions of high water con- 
tent in a thunderstorm by visual refer- 
ence or radar. Stay clear of “greenish 
hued” regions of a thunderstorm. 


Use Of Airborne Radar 
This study indicates that the most 
severe weather phenomenon occurs 
during the mature stage of a thunder- 
storm. Ground radar has been used 
for some time to observe thunderstorm 
heights to determine when it is in the 


mature stage. I believe airborne radar 


2. The Thunderstorm, United States Department 
of Commerce, p. 137. 


could be used by aircrews for the same 
purpose to aid inflight planning. 

The following range-height formula 
will give the elevation of a target above 
the earth using parameters of Bendix 
air-born radar. 

“he = 6080R Sine © + 646 R? 

where 

he = True height of a target in feet 

measured from the center of the 
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beam axis 
Fk. = slant range observed on radar 
in nautical miles 
>= angle of elevation of the center 
of the beam axis. 
his formula may theoretically be 
ap lied in the following way to find 
« height of a thunderstorm above the 
ic ot altitude of an aircraft. Example: 
First: Tilt the antenna up until 
target fades off the screen. This 
an le may be called the “fade out 
le.” 
Second: Correct the “fade out 
an le” to angle-~@ which is read from 
tilt knob. This correction would be 
9° on % of the beam width of 
. Therefore, if a target fades out 
n antenna tilt setting of 5.9°, then 
le @& would be 5.9° + 1.9° or 
ut 7.8°. (See Figure 1) 
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>» Third: Read the approximate 
elevation of the thunderstorm from a 
chart similar to the one below which 
was computed for the antenna tilt 
angle of 1° or “fade out angle” of 
— 9°. (See Figure 2) 





Angle Of Antenna -0- 
Tilt (Up) 1° 


25K 408" 
50K 6,760' 
75K 11,409' 
100K 16,960' 
125K 22,427' 


Range 
































150K 30,285' 





Figure 2 


Conclusions 
sround and airborne radar used 
rectly can reduce the number of 
idents caused by atmospheric phe- 
nenon. All of the accidents studied 
e caused by turbulence, lightning, 
iail which are coincidental of re- 
s of high water content in thun- 
torms. Accidents caused by clear 
urbulence may be reduced in the 
re by better forecasting of regions 
re it may be present. 


kUARY, 1959 





Basic Operational Three Pilot Jet 
Crews As Reported In N. Y. Herald Tribune 


“American Airlines said yesterday 
that in its view its decision to include 
a third pilot on jet aircraft does not 
represent “feather bedding”—unneces- 
sary work granted in response to union 
demands. 

The air line issued its explanation 
along with the report that its flight 
operations were 80 per cent of normal 
last night, and that service, stopped 
from Dec. 20 through last Saturday by 
a pilot’s strike, would be completely 
restored this morning. 

The air line said the decision to add 
a pilot to the current three-man pilot, 
co-pilot and flight engineer crew was 
based on experience of its supervisory 
pilots in 400 flight hours testing the 
Boeing 707 jet transport since Oct. 23. 


The third pilot provision was part of 
the strike-settling contract. 

The air line, which reported that it 
made its “fourth man” decision on Dec. 
1, twenty days before the strike began, 
said it acted “in the interest of highest 
safety.” It said the primary duties of 
the third pilot, who could also relieve 
the first and second pilots, would be to 
handle communications, including ra- 
dar, and in-flight log-recording require- 
ments. 

The air line said the faster jet speeds 
left considerably less time for such 
duties, previously performed by the cap- 
tain and co-pilot. The company said, 
for instance, that the 2,451l-mile jet- 
flight from New York to Los Angeles 
requires eighty-one air-ground radio 
contacts, each averaging fifty seconds.” 


Pilot Pay As Viewed By Paul Harvey 
Syndicated Columnist and News Commentator 


“The ALPA picked a bad time to 
call a pilots’ strike against American 
Airlines. It is understandable that they 
figured the pressure on the company 
was greatest when the traffic was 
heaviest. 

But there is a “rest of the story.” 
Before you too-eagerly trade jobs with 
that man in the cockpit, let’s examine 
his position. 

The air line pilot has as many em- 
ployees depending upon him as the 
average plant manager of a 400-man 
factory. Further, his “factory in the 
sky” represents an immediate invest- 
ment of $5,000,000 to $8,000,000. 

The annual gross and net of his 
“factory” is not unlike most factories 
representing a similar investment on the 
ground, considering the rapid deprecia- 
tion of his equipment. 

So when you look at him as a “plant 
manager” rather than as a chauffeur, 
$20,000 a year is about par. 

Now, however, of 14,000 air line 
pilots, only 700 are in the $20,000 class. 
Only the senior 5 per cent on the plush 
international runs rate that pay. 

The average for co-pilots, for ex- 
ample, is $8,500 a year. Not $20,000. 

And about that 85-hour month. That 
is flight time only. Would you be so 
eager to trade jobs with the air line cap- 
tain if you knew you would be away 
from your home and family an average 
340 hours a month? 


“But it’s such an easy job, just sitting 
up there sipping coffee and steering 
toward some exciting new horizon.” 
Well, don’t forget that 170 to 200 hours 
a month you will spend making out 
flight plans, refueling, doing turn- 
arounds and paperwork. 

You will have to take two rigerous 
physical exams every year. Flunk one 
and you’re unemployed. 

Also you will bone up for and take 
two flight proficiency checks per year, 
plus a line check. 

“But pilots make more money than 
some doctors and lawyers!” 

That’s true. 


But he works ten years rising from 
co-pilot to high-pay captain. So both 
his education and his probationary 
period are as long, or longer than that 
of a doctor. 

And his responsibility is no less. A 
doctor’s mistake may cost a life. A 
pilot’s mistake may cost a hundred 
lives. 

“But,” you say, “in spite of all that 
training—in spite of all that insecurity 
due to periodic exams—-in spite of the 
long hours of dull routine—the study— 
the being away from home 80 hours a 
week— instead of your present 40. 

“In spite of all these sobering draw- 
backs, you’d still be willing to trade 
places with the airline pilot if there 
were enough money in it... .” 


That is the issue. What is ‘ 


aes 
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47'S OINLY AMATILER OF TINMe 


The Speed Of Travel In Jets 
May Lead To Unusual Experiences 
For Passengers And Pilots ,Too 


By Tom Riedinger 
Boeing Magazine 
S OME people claim that time was 
invented so that others could 5e 
late. In the jet age, however, being 
late should become a lost art. Accor‘!- 
ing to estimates by Boeing, its 707 j:t 
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irliners will decrease travel time by 
sarly one-half. 

The speed of this jet travel will af- 
| passengers many unique experi- 
es, some of them a little startling. 
\ passenger will be able to fly 


around the world in less than two 


s. Depending upon the direction of 
el, he will fly through either two 
three days of varying length. 

‘or example, a well-timed trip in 
easterly direction might have a 
senger departing Tokyo Sunday eve- 
g and flying into Monday over the 
ific. So far so good, but imagine 
confusion when he crosses the In- 
1ational Dateline, loses contact with 


\ onday and lands in Seattle on the 


1e Sunday on which he left Tokyo. 
on he will have to face Monday 
ning all over again, and you know 
it that’s like. 

\ westerly flight, on the other hand, 
ild have the passenger traveling 
h the sun. Because of the plane’s 
teed and the time zones, only an 
ir’s time would be lost every few 


housand miles. 


‘rossing the International Dateline 
1 certain time would cut one day in 
f but would make the following day 


carly 40 hours long. This would be 
landy for people who like four hours 
lunch and who would enjoy watch- 
the sunset all afternoon. 


such trips, due to the irregular 
th of days, may create gastronomic 
| sleeping problems for those who 
three meals and eight hours of 
eye. 
n an evening eastbound flight, a 
m could have dinner shortly after 
ff from Seattle at 4 p. m., or dur- 
the layover in New York for re- 
ig and passenger loading at 8:12 
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p. m. stomach time (11:12 p. m. New 
York time). He would arrive in Paris 
at noon, Paris time, although his 
stomach and mind might be crying, 
“Good grief! It’s only 3:10 a. m.” 


Shorter flights, too, offer unique 
situations. The inveterate night clubber 
could catch the early show in Paris 
and arrive in New York for a later 
performance—the result of losing only 
an hour while crossing the Atlantic. 


Similarly, a sports fan could watch 
the Orange Bowl football game in 
Florida and reach Los Angeles in time 
to witness the second half of the Rose 
Bowl game on the same afternoon. 


Unfortunately, such opportunities 
will not be available for those who 
fly mainly in a northerly or southerly 
direction, but they can enjoy the fact 
that their trip will last only half as 
long as at present. 


For people who like the unassuming 
boast, jet travel offers numerous op- 
portunities. On beginning a talk in 
Mexico City a speaker might remark, 
“T’m afraid I left my notes in London 
this morning.” Or a tourist eating 
breakfast in Copenhagen could say cas- 
ually, “I’ve decided to join mother for 
lunch in Rome.” 


All this places a greater burden on 
passenger agents. They must be pre- 
pared not only to plan connecting 
flights but to suggest eating schedules, 
give the time of day for various desti- 
nations, mention radical changes in cli- 


mate and other novel situations inci- 
dental to jet-airliner travel. 


En route, the simple question “What 
time is it?” may be answered in several 
ways, depending on the passenger's 
wish to know the time in regard to his 
point of departure, present location or 
destination. This problem exists today, 
but air line personnel will find that 
changes come faster in the jet age. 

Perhaps one conclusion should not 
be overlooked. For people having a 
“bad” day, an easterly flight will make 
it pass quickly; “good” days can be 
lengthened by going west. 

You see, it’s only a matter of time! 
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Write, call with manufacturer's 
name and piece number. 
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FRYE’S FAMOUS BOOTS 


Fine quality aie 
A real treat 
for your feet 


._ NOW BY MAIL 
_ Postpaid 


Feather-light, yet durable. You will like their 
superb styling and wonderful flexibility. 

9 inch JET wellington, $16.95. 7 inch strap and 
buckle jodhpur, $17.95. Fine BLACK or BROWN 
calfskin, fully lined, leather soles, rubber heels. 
Men's sizes 6-12, ABCDE, from stock. Other sizes 
5-16, AAA-EEEE, made to order, $3.00 more. 
ORDER NOW. See below. 


BATES OXFORDS 
AND CHUKKAS 
Splendid Values 


NOW BY MAIL 
Postpaid 


Nationally fomous for durability and comfort. 


Oxford, $12.95. Ankle-high Chukka, $14.95. 
Choice plump weight smooth BLACK leather 
uppers, neat medium toes, sturdy single leather 
soles, Men's sizes 6-13, BCDE. Also A and EEE 
oxfords. Satisfaction and fit guaranteed. 

ORDER NOW. Enclose check or money order... 
or stop in between flights and get them. 

WRITE FOR FREE CATALOG 
TODD'S, Dept. 2AP, 209 S. State St., Chicago 4, Ill. 








MOVING ? ? ? 
When notifying us of your new address 
. . « to facilitate our record keeping 
. «+ please send along the mailing label 
from the envelope showing your old 
address. 


THE AIR LINE PILOT 
55th and Cicero, Chicago 38, Ill. 





Medical Aspects Of Jet Flying ... 


(Continued on Page 5) 

age consumption per crew member 
using this system is 4.25 liters per min- 
ute standard pressure and temperature, 
dry (S.P.T.D.). During post-decom- 
pression flight at 15,000 feet, the aver- 
age consumption per crew member is 
2.1 liters per minute S.P.T.D. The 
automatic passenger oxygen system 
provides a continuous flow rate of 3.4 
liters per minute S.P.T.D. per outlet 
during descent from maximum operat- 
ing altitude, and thereafter 1.7 liters 
per minute S.P.T.D. per outlet during 
post-decompression flight at 15,000 
feet. 

Supplementary oxygen for invalid 
passengers is available from separate 
outlets connected to the pipelines used 
in the emergency oxygen system. A 
continuous flow rate of 2.5 liters per 
minute S.P.T.D. is normally provided, 
and this doubles automatically to 5.0 
liters per minute should the emergency 
system be brought into use. All these 
figures are calculated on a basis of 
pulmonary ventilation rate of 15 liters 
per minute. 

Special Considerations 

Experience has shown that glare does 
not present as great a problem as was 
at first anticipated. It can easily be 
reduced by cockpit curtains and by the 


use of sun glasses. New thoughts cn 
the best color background for instr : 
ment panels are under considerati: ; 
and grey has been given extensive tri: | 
with encouraging results. Space myop 
a condition brought about by the : 
sence of focusing points for the eyes 
high altitude, does not present a se i 
ous problem because normal focusi. 
is regained during descent and w 
prior to landing, but it must be tak» 
into consideration where there is hez / 
traffic density at altitude. Clos ig 
speeds of modern jet aircraft can >¢ 
very great and, because there is a spe- 
cific time lag for eyes, ears 2d 
muscles in reacting to any sensory in- 
pression received, this must be taken 
into consideration where airport traf- 
fic control systems operate. This in- 
volves adequate vertical, as well as 
horizontal, separation, the physiolozi- 
cal time lag only allowing four to five 
seconds for avoiding action at a range 
of 1 to 2 miles. This is a matter which 
requires serious consideration by air 
traffic control authorities at an early 
date and underlines as well the impor- 
tance of absolute clarity of instrument 
presentation and lighting in the cock- 
pit. 

In addition to these problems, there 








employment 


associates 
Teterboro Airport 
Teterboro 5, New Jersey 


FLIGHT BAGS 


Portfolio case combina- 
tion. Top-grain cowhide, 
tigid sides. Opens from 
top. Black, Ginger, 
Brown, Suntan. $37.00 
(Style 150) With detach- 
able portfolio $39.00 
(Style 150S) tax incl. 
Case 18 x 8 x 14, port- 
folio 18 x 2 x 12. 


Check or money order 
(add 75¢ postage). 
Write for Catalog AP-2 


ALLIED BRIEF CASE CO. 


VCNUL VOY nA 








HAVE YOU PLANNED YOUR ESTATE? 
Co-ordinated ALL Your Assets? 


The facilities of our office and of the Massachusetts Mutual Life Insurance Company 
are available to help you leave a Planned Estate. 


SERVING AIR LINE PILOTS SINCE 1937 


Have a Current Will? 





POrtsmouth 7-6838 





\ SCHIPPLOCK GB SALVESENY 


ESTATE PLANNING & GENERAL INSURANCE 
CHICAGO MIDWAY AIRPORT 


4848 W. 63rd St., Chicago 38, Ill. 
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art 
sin 
ess 


th 


those of acute pain in the éars and 
ses if an emergency descent is nec- 
ry, and decompression sickness in 
event of continued flight at altitude. 


ical or mental fitness. If anything, the 
danger is that their good flying charac- 
teristics could lead to a mistaken im- 
pression by non-flying executives that 





Attention, Flight Personnel .: 


be an 


It s difficult for a pilot who is suffer- __ they are easier aircraft to fly than cur- 
rie z 3 3 ay. ‘ eee: ° . 4° * 
Son in acute pain in the ears not to slow rent piston engine types. This view absentee 
‘Ig do vn an aircraft’s descent, even if it must not be allowed to gain credence. 
: mi ht be a matter of life or death for | The operation of flight time limita- 
4s th: passengers. tions, stacking at airports, fuel reserves, businessman 
" ontrary to popularly held beliefs and the tiring effects of manual flying 
re ex osure to radiation does not consti- of such a sensitive aircraft, should the --. open a Philco-Bendix 
ye tu’ a hazard. It has been calculated automatic pilot fail, must be given due Self-Service Laundry Store 
| i th t a pilot putting in 1,000 hours a consideration. anon : i : 
: ye r at 40,000 feet, would have to The ideal pilot for operation of jet a a cept eres — 
~ ke p on flying for about 150 years to aircraft is one who is methodical and ee 
e.VY : : aie ‘ : self-service, coin-operated laundry 
+ ab orb the maximum gonadal dose. clear thinking, has a mobile mind, and Setidaees, “‘Tieien any Glades are 
+ "} ase hazards will, however, become who fits in readily with a team. Good made to order for absentee ownership 
2 e serious when aircraft fly above flight planning is required and a high and are hard to beat for fast returns 
7 100 feet. standard of training and indoctrina- on a small capital investment. 
id Sua ; ss : 

a Summary tion is most desirable. Figures available Here are some of the facts: A coin-operated 
‘i t aircraf t are straightforward to fly show, if anything, that the sickness laundry needs no attendant. Customers 
ae their flying technique does not re- rate among jet pilots is slightly lower simply come into the store, wash and dry 
a e exceptional standards of phys- than that in piston engine aircraft. their clothes in metered machines and 

; leave. Only a few hours a week 
as i ; 
. are required to empty coin boxes and 
ri Air- Captain supervise efficient operation. 
hive iL? . 
al SUN GLASSES Why are they so successful? Philco-Bendix 
ig is ‘ coin stores offer customers up to a 
ich pk dog = 65% saving over attended-type 
ir re ~ # GR ie wash-and-dry service. They are convenient 
arly : for bus le because they remai 
DIENT DEN- y peop Storeng 
one SITY" Ground NEAT .. . HANDSOME open 24 hours a day, seven days a week. 
an and Polished . » » INCREDIBLY There are no credit problems— 
e.. Lens. COMFORTABLE! it’s strictly a cash business. 
Wid, ee ee ee eee i Small initial investment! The overall cost 
ere nt of opening one of these coin stores 
Slip-In Case $15.00 equipped with Philco-Bendix Commercial 
= Washers, the only complete line of 
Extra Large, 6 ; commercial washers engineered for 
Base, Opthalmic “Brand of Top coin use, is surprisingly low. 
“a Ground and Pol- . Only a small initial investment is 
de, ished Lens. required. The balance may be financed 
fel through Philco Finance Corporation. 
‘6 Wide, Comfortable — Wire Core Temple Return is so rapid that wre investors 
“ ecie: amortize the total cost within a year. 
n Excellent Vision Glasses ......$9.00 Act new! Send coupon below for complete 
a Either Glass With Frames in Black Black or Tan Calf $27.50 data on business locations in your area 
or Demi Amber. Brown Glovetanned 25.75 and valuable help in all phases of 
tes POSTAGE PREPAID See RACEWAYS at: planning, financing and promoting 
f Bill Tannehill’s The Raceway Saddlery a successful coin store 
Sydney Wickham Associates os These Aw. Peat Fae, 
iP-2 6. Box 7251 — Dalles 9, Texas .. or WRITE for the NAME OF YOUR NEAREST DEALER: 
Cash, Check or Money Order C. H. HYER & SONS, ING, } COMMERCIAL 
No COD's, Please OLATHE, KANSAS PHILCO 
LAUNDRY 














SALES 





BENDIX 
'"'CHARTER CONTRACTS" SA 


\ limited number of these investment-type “Profit Shar- 





Philco-Bendix C ial Laundry Equi 
is brought to you by Philco Corporation 


1 


:° plans are being offered by the Illinois Mid-Con- 


ent Life Insurance Company. 





—_— — 


ILOT 


‘ 
4 


of inflation. 
Call for particulars 


A. T. SALVESEN 
and Associates 





a CHICAGO MIDWAY AIRPORT 


ywth is the key factor in this type of investment- 
savings-protection plan designed to keep you ahead 


ES \TE PLANNING & INSURANCE INVESTMENTS 


POrtsmouth 
7-6838 


4848 W. 63rd St. 








Fer: sary, 1959 


PHILCO CORPORATION 








City_________Zone__ State. 
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Our Airline of 


AMERICA 


Airlines Boeing 707, the first of American's Jet 


welcome the pilots of American whe joined our 


(A group plan only — ask your ALPA chairman to cor 


Pilot Groups Insured 
EASTERN AIR LINES 
FRONTIER AIRLINES 
HAWAIIAN AIRLINES 
RLINES © MACKEY AIRLINES 
NEW YORK AIRWAYS 
NORTHEAST AIRLINES 
@ WESTERN AIRLINES 
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is listed above and you would like to join, pl 





